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The appts. has an EHD ion source (2) which emits an FIB on a sample 
(12), e.g. semiconductor wafer. The beam from the source contains an 
ion material, e.g. liq. inert gas, liq. nitrogen, liq. oxygen, while 
the sample can be any of the group of elements belonging to the top of 
the periodic table. 

By irradiating the FIB on the sample, a detailed processing can be 
performed without electric contamination on the sample and the 
production line or peripheral equipment. This processing includes the 
observation of the sample, ion implantation on sample, sample 
sub-domain analysis and inspection on sample domain where processing 
was performed. 

ADVANTAGE - Improves prodn. yield. 
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1 

iteS© 5 % (O'PIt < i fc VJ-fnjJiSff a 5 :t > K 

3 ] a:^^ 1 IB«©^-f :t > If- AMW^a 
k:*5V>t. »»c±ia«iiijnx*t. (i) ±fBms-f:t> 
if-ASS»»ri:^g!tilliagSjgifii)ni, (2) ±ffi**-f 

X, (3) ±mMm-i^>\f~At^mii:^(om9t\zi. 
sisj^tSDnx. (4) ±.mm^:t>\L-Ammzj:-3 

T±JBltfja®©S'»€l»3c-r5aBiift}^05^©^* 

ttSo«SR*«:ei>*Ttcfei;^xs-eab-5 c t t 
Cil«:S5] W*^4E«©^-f*>bf-Afl8»:)&a 

»cj;5S)aagE*&tt4J-«fffl&iie)©»it?^^jpx-t?»-5 
a5!j>&©z:j*:m#stttai/T, ±ffiim©aiR. »9it. 

n. «a§t8SE<»:*^-1':t>JS©-Y:t>tt!R*t««^RS 
tt:9Xffl. SIC. ±EKlEJ©*Jsg 



(2) #fflJp7-3 1 2 1 9 6 

r±ieK^t«wiinx£jgLT. ±ffiit?sf©iigE. ^^tf 

*fc»Kf^*^ffi©«^^E©5^©^JS< th^^^ttlii^—o 

It sis u T ±iaKm» e ®iEa ^rSJ^f s^^-f * > tf 

WICj;oT±IEK}SfK?aiffljtoXS}BtT, ±Elt?BJ©S 
Sf, i>*f*fce»f^t^|g©;^©^-6©^;ft<t'&ti-f 

n*-t3®xat. ±Ettfi©A^aw3txsicj;or 

[Jt*3ai 21 ai««9*>&l 1 ®ViTtl*»KE«®« 

ifii^jBi 31 ai^JHi o*»s 1 2ovi-rn*»fcE«o 

[fs^i^i 4] \ oii^^i 2®vi-rn*^tcE«© 

51 m^mi o*>6 1 2®v>-rn*>fcE«® 

«^'f:f>tr-ASS#*ffitC*!V»T. !|$lC±EA^fiW 

itruifi. *m-Y*>if-A*fctt«TFt;-AK«Jc* 

i OJt«fci: « C t Si^at-ra^ft-f :f>li-Afii« 

61 iS^ai 0*^6 1 2©Vi'rnAitCE«© 
*]i[-f:*->tf-ATO;5}iC*V»T, i»lC±ES^fi« 
^XSdt, m*-^:t>f-A^&tt«^H-Afiii*ICi: 

«!aBtsi''«^'->t®jtij!fcj:« c t*i*afrs*))t-i' 

m^mi 71 a:«:g9*^& 1 6©VJl'n*^{rE«©A 
K-^:t>if-Afig«:^rfefc*ViT, ^t±Eees*«->U 

50 S^Sr-<:t>H-A*H^>«»tbTy;VV=l>A* 



-618— 



(3) 



#M¥7-3 12 19 6 



3 



4 



JO m^Vk 2 8 1 1 6 2 6 (OV^rtUJ^CE*® 

:^^«-f:t>Jlg!ii»&Stflll/)5:-f:t>Sr^'f^>tf-A >tf-AMIJ«l*3fCfflVi5Sa]K0CD5^. 'P1i<i:. 

;?atc*tiT, mz±.%i%%m^ii^m^>mi>i. -i >vf-AS8jt«rt»cfflVi5#a«!:t3©5-&, ^3^<t 

J;5Ci:S#gli;-r«.*m'f:t>i;-AfiB. anfcmSCf^t^li-ASBTrabtsT. #«c, ±ffisa 

A*e«i'f^>iR«»&«mbfc'f:f>***'f*>e-A ia^;«3i}'7c«iR»oi|i»7c«-c*o. sec, ttfi^ 

$n&*S'f:t>ii-A^ST»-3T, #tcv ±Eaa s^^cis^jat-r^m^-^^t^tf-ASB. 

*V»T±E^^7C*i|^ai©^#:7C5RT*5;ii:!£4# 43 «fm W»l#g:®'5-6®4>Jft< tfe 1 OTftiCi:* 

«t-r5*«'f:f>kr-A«B. msfr«*«-f:f>i;-ASfi. 

c»*:s2 4] »««i 9*^5 2 3<r>\»rni)^\zfim<o [w*a3 2] w««3 iE«®m*'f *>b-Aga 

ASfi. 88, -*-f :t>s«e;it«-*^^>ttms® 

:^miz^^^x. mz±Sf&n<o^&^ifiyvayx& ^Mf-^:^>tr-APltfi:S*-ife«^»*fc»i=<*;'f'i- 

y;i.-7-<>A*«:Ta>-5iit*f*«i-r«*«-l':i->b b-ASH. 

-A«B. 60 [|il*«3 3] SI*3S3 lE«®mm-f=f>H-AgB 
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[it«a3 7] ai:«Ja3 4ffi«©*«-f:j->br-A^B 

B*jm*«?t;-ABg««T»5 c t s#at-r5®« 

m^^3 8] 9*>6 3 5©V>m!5»fcE«0 

a:£4$ii2:r9SSII«[|gs££B. 
m-^m 3 9 ] H^Jfi 1 9 ji^ ^ 3 6 m^mMz^o 
a^'f:i->tr-AKBK*ViT. 4${C. ^'f^^tr- 
A©SBM-teJ:t>T. X«l>TXi'. 7* KTXi'ifeil** 

#:^?^«jiffiTXi^±©/'^^'->S«iaSL. iJMItCiSD 

m^m4 0] m^m 9t><^ a 6©vj-fn*fcE«© 

««'1':j->ti-ASBIC*5ViT, i^ft. 
A®Ji»fcJ:oT#ii|<*:*^±©IalKSJ»^U, igS'SIC 

m^94 1} m^mi 9a»6 3 8©v5Tn*>cE«© 

»3E'f:t>i;-A«BC*ViT, !f$tC. ^mm'i-±(D 

i-XSmS-f :^->H-A©B8«E J: -3 T«l»r-r* t a. 
-XWWr^B. 
[Bl:*a4 21 9*^6 3 9©Vif tl*McEit© 

fikM-i^>\f-A^m\z^\,^x, mz. unof^^^^ 



(4) !^B|3p7-3 1 2 1 9 6 

(a*a4 3] 9*>e. 3 9©vi-rn*Mcffi«© 

A®BB3#lcJ:oT, iiJEf©«F^fi8i^©»fM*Sjl«^^K 

^> h;-A»M-Jg^Sfi. 
[If *9!4 4] 9iim. 19*639 ©V»1*n*»fcE«© 

AOB9«ICJ;oT. ^»ffSK^Sifi«vXi^©/X^'-> 

S8i3fr 5 j: t «!i#iR t-r s-f :t > u vifvy^ sb. 

a:-r5««'f:f>K-Asait?^t, sftm-r:t>k-A 
*r;jc-f:t:/Kfi^^|irSB. 

w-f:t>®*^e»©'f^>tttfl?5i*!)*iis±fpi#tc. ±Ea 

fjTftt). d^o, ±Em^aE«:*¥W'f:t>«*tit*:S 
1 935^6 2 8 fflV^-fn*^©Smja«:;^J#«-<:j->jgT?» 

>AgBicfeir4T. iiag^i- >a*©5 

■6jl>;^K < t ^ 1 m<'>^^r >/» WK^S 3 7 4 6 ©Vi 
[000 1] 

40 7.^<Dun\zmM^*>\i-Amiib> «sf> m ^i- 

«fSff*5^J|t-f:j->tf-AM»*ife**r^iin*fflVi 

fcft^-f^t^tf-A^BirfiiO. Wc. »m-<:t>if- 

ffto&V5#i?S!i«*-1';t>lf-AMW*^. iJit^cn 

•a-***-^ tf- AKf -5. 
[00 0 2] 

[^<om^] ^ME-f^>tf— A (Focused Ion Beao: 

fiiTF I B t«ftffi) ttttsi 0 Qm£krmm(omMfi-i 

59 •tXIC:fett5'f:t>ttA^X5'5'>:4^. 5*#-;?->3>^ 



-620— 



7 

Sfc, ^^*T^^»Jc*i»Ttt. =:;*:-f:i->Ha5)-«f (s i 

MS) CD-Jfc'f :t>lf-AJSfcF I BSfflVi^CtT, 

CO 0 0 3] S^aE**:;^J#W-f^>ig (Electro-Hydrod 
ynanics Ion Source, KTEHD-f tISSB) MM. 

fr^m-f :t>iS (Liquid Metal Ion Source, BSLTL 
MIS) tt>lftfn-5, EHD'f:t>iIg^LMI S-TB 
Sl^±. 5&i:®«^:«f>JCA (Ga) -f :i->*tfflVi6n 

[0 0 0 4] EHD-f:t>jR®mi««f«S02 tCS^f. 

2 3' »»«llO-f 2 1 0-f 

2 4 $iE-©ifeSg*^ e.iS:m-r^fcft®X5 5; iS' 2 5 

•arfcS. 3iaiUSe2 6C;SSJ3£?£3IJnT-5t, 
tVi«)aE"CI5y^'2 5ifeiSi!0»]«'f:t>««2 Ittx 

'r^>»ffl^ns. CCT. 2 7. 2 7' tt, 'f^>« 

5fc«>0«»i»ASg^, 2 8«««liAirf2 7, 2 

7' 2 9ex5-;'3'^&3?A53?^g8 

[0 0 0 5] EHD-f :t>iS©«fS^£^-r^»Wtt 

X-r^H-x^yoi^j mA2#, (1 9 8 4*P)^1 
3 6 SH*»SJ|1 3 6 9Hfc8S«© ffffsiUv'f^y 

ZU(X\Zni'it\X^'^Z>, (loarDal of Vacuun Science a 
Dd Technology, A2, (198^1365-1369 Developnent 0 
f Boron Liquid Metal Ion Source") (^Mi^l) 
[0 0 0 61 

•t;^tF I BBBWij-sicEsnsras^^it. ©F I BJg 



(5) #?j5p7-3 1 2 1 9 6 

8 

[0 0 0 7] <S}^Mwmi&:fuM7.t¥ I ^mmm\z 

:/n-feXii[airfTitei.\ §:/a-fex©A?F^©*IS'J*# 
itsrttt, •5-©yD-feX*#*fcl±xA''fXOfi^a 

*tfiHKT?€f, «*^sc»isj±©s*>6^«n?*5. 

[0 0 0 8] L^^U :/n-b;^^:®TB«MSS-^^j* 
ffilltfd^D-C^a:<. gST©BBi«^MM^K«S8> )g 

T««-^^>«f, «-a!i*i/fcvitn5fi«««;^€rvi. Bfa 

-F I BSflBWr«)t, Ga*tKl^rtfi5»c:aAan& 

s-ct>Gajfift^En, ^©s&»ciHiasn^'>xA-^7'n 

^ e.lC, F I B5t^^(^T?F I BMIt«S»mg?5& («9 
^tf. 7A9^-V, «® d^XAi'iJ'Sn. iS»±(Clt« 

[0 0 0 9] -:)^. ts^jiTfc^)-!^^^'; >i'(c-pv>T 
tt, »tf*»S:/D-feX's®ig«©7^-HA*'yd;-i«S 
<» »Cv F I BfcJ:«ffffiXS*ll8»OXA* 

B msti-^^vtis-is^-sitn D ®iR^ siofcic-r * ;i 1 1;^ 
5, '>xAittcem'b©xn'fx*«f^05i*n«« 

[0 0 10] C®±5t, F I BgflS*^^^*^*^ 

49 S l¥^#:;<*>J®ftt7'f>T|iJffi3n 
&Vi«*MIS«, F I BBaitSSltitt^*^ F 1 B-t 
®%®, *&B, 'f:^->3fc1*?^*»e®564t>tri:-:7T, 
a^W^»-fa^)Piiiiif©}?ift?£SlJ'«&*T»4. 

oT> F I Bsi«**8i«:«ig9-f>T. ^mmmko 

J;5fcx«ilHffi^g:tUT>Hv^«>fc»t, -^xa^xA 

-fx^tfwKiEf, MfcttSis^-f >s-c'bj^g!!i&^^ 

f, fFffi*W>9-1'>-CfTA.«.*^SS!©F I BB9lt*j* 
*«S*n. S6CCO:3'n-feX*^S-e-SF I BgS 

50 [0 0 1 1) <2)F I BjeifS©fcJ&©'f:t>iSt-iE-®raS 
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(6) 

9 

e. Ar. Kr, Xe, S imH^i-VX^JV^ 

[0 0 12] a^EK^^R/fJpX^iSia^J-tfS^a-r^F I 

xaiCOViTea^SS;j!fX'f:t>ifi (Pleld lonizati 10 
OD Soarce> SkTF I S 2:liSe) . &JX7cX(C':7V)T» 
EHD-f:t>iE (LMIS) J&^aSfS. Ne, ArIC 

ft***)©©. miS\zfiMhftF I Btt#6nTV>:fe 

v>. set. ^mEHD^^ym-r^umM^o-cf 

(0 0 13]-:55F. S l-t'Ge'f:t>Sf6±S*<&fc8& 
fcttEHD-f^>S*tffiffl-pt?, 'f:i->«»K:A 

u-Si, Au-Ge, P t -G e/3:2:®^^^£fflV5 5 

e. S I *&ttGe-F I BC-f^tXJJSftL-Ttt, S 

1 sfcttGesmflc•rffl^>;a:^^n^^ae.ftv». 

S l-f>Ge*^(:!£EHD'f;r>iE©-f:r>»»t 

S^^'i^Xx^ (W) S i-t'Ge*i|f«lcett7dJR 55 
Tf » 5 &*fi^W© 5 -6 fcSftT« i 5 raS;^***-^ 

fc. S l-EHD'r*>ilgSfcttGe-EHD'r:t>iS* 

llfflfl:^-a-s&*tt> SMS i^Gecgftsnf, g 
CO 0 1 4] *^g!l±±E©«S!£»S(i-r5fcJ&fc)4S 

nitt>©T. *«M©iii©i«e, •^/xA-t'T^mx 

[0 0 15] *5igg®S52®B««, C?XA^5* 

©^©fittBiinx, wst. m #ai*^s««EHD 

[0 0 16] 

[fSlS**PSir^fcJi>©#Sl ¥^?!I^^©S!« 



#P8¥7-3 12 19 6 

JO 

yn-fex&SSHJ-r-S. 0 3 (a) S^ejfeyn-feX^n 
(b) tt*%?gicj;S7P--cafeS. (a)-C«, ¥ 
tt* -5 :/D-fex A SiiT;^c©y n-fex B fc^ff 

CVDXSr, 7'D-kXBttWv'XH»*XSJ4f-C* 

•5. ;i©s^, :/D-fexAT5!^uft:?F^fi.tt-e©** 

:/n-feXB»Ci8ien5. ■^'o-feXBKfeViTfe^Sfltt 

a65ii^T?%iu. tir:/D-bxATo^^iSiKjnSt3n 

tt. ^±tc{t^§SSfc-rSift©ifeSOJi<B<*«. 
[0 0 17] ~36r, *3«MK:J:5A*'f:t>if-i>.:/n 
•feX(b)tt, :/n-t:XA*itifca. 
±.5«iSXaF$li*L.. iSCT'Q-feXBCjSS. FIB 

fc±*tt«xeKtt««, »«f, w-M^cm 

jSMIift5«^li-Alc,fc«aSR^4)-«rXiSE$iKi.. S 
iSJS?i6tf«iESlfi-rx8(0^U-r>fc3l5Ct 

©¥S-CSHSIB€)d»tCL/> 7'n-feXA©^tt^3Sc»-r 

5 . fc ^ fCfiPffifC 7 ^ - H A 5/ f!:' CI Lifi-V^. ^ 
jE^i6©TAifttC^ViTtt. 7'f>35^e.^*L (S'T', 
»*XiSD) , »yn-feXBH»©7'D-feXfca5^<ri 

[0 0 18] CWT'D-feXT. F I B-f:t>a*»i3*-f> 

FT, y^>\zmn^un (-^xa^xawx) 

>JCff»!S#A*ViCt*t, fifths OSlRj±S-tt^sE^ 

'^frwwfc, ±Ett?^©*fl6^h7c«tttaa7cSi-c* 

»^1±;tfX7C^£fflViit^'f>f>t-ASfflVi-6. 
CtllcJ;-pT. ±!Bmi©B»t4««-rs. 
[0 0 19] COj;5^:/D-feXtt. ±82'f:t> 

aa564-r-5EHD'f:t>!gi£»«b&F I B«HJCJ: 

[0 0 2 0] :R«:fl9ir«, umi^S i taW x^, «?x 

x«jfr&«)»c«» wjt-r'^#'f^>attGe, ^NStt 

*fXfn»««Ar. Ne» Kr©<«!rn*»*J*liU Z.tl 

>il©J^J8ttEHD-f:i->ffi(*fflv»*i:t-c> 
LTjasajfi««©F I Bi&fl8ifr*ct**Trfr5. * 

6. y-^-\'*>Ks«ffit-r«.5*A*'fx»tr)v>Ttt. PI 
ffl»*±I^K7c^©s i-^GeAifta-rs-s. sixn 

■fXtC^LTSi. ^''f^^>'HxA'fXfc^tL/TC* 
Wlr>&V5©tt, S«tA»t;-A©7t;3gdi|B]i:#&. X 
A-;/^"J>i^iR*!((»/jN3E<, llDX54**JfiV5fc»-CSB 
•5. 

[0 0 2 11 Ge-EHD'f:i->'iSi©«-&. fflV»5-f;t- 

yMPtMGQMWXhX). C©'f:t>iB£^fc!c-r5S§? 
«©5^. «MGet8Sffl!-r5a5#©ifeT, 
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c) Tf^s-Ti. zn}t. muG e t<Ds.fs.i)mm-^^ 

[0 0 2 2]-:^, :*->tt)|BftUT^Stt;yxaSffl 

5. ;i®i5:^«^©EHD-f;t>iStF I BMW3t# 
5KOffl'&*tCJ;D. ■f:t>«»i:UTi«»Ar. Ne. 
Xe. Kr, SSCttaSftR*, ?S*^gl!f«fflV>*J: t 

[0 0 2 3J J5JtA«:WlCtt. ±5!SlOS«tt. 
(1) F I BB8«lCJ;oTKJBHc«bSItoX«lfiU ±85 

tfc^>rn*»$ff)45F I BSSIt:5*-C*oT. 
±EF I BaEHD'f;t>iE;4^^iS(aiSn. EHD'f:t 

[0 0 2 4] ^ft)t. mz. ±S (1) tC«(t«±fBlft 

mvaxtii. (2) Kfjo-e5t^?f&&«jg*#Jnf 5# 

lnllDX*&HK5StaiTft^.;4K (3) [l]±iBFI 

Bmmz^^mmmmmiSiisax. [2] ±85f i BtR 
j^jtiJ7.(ofSimzi:ifiim\mmfSim:. [si ±fBF 

I Bi:#«5!f:5^®SgWfci<bKJ^fSilDI. [4] ±IEF 

(4) *«i|^H-At::J;5K^©Sgl*fctt5J-«flc5fe 
fi:oi8Tr*«*\ (5) ttM*WT®<«)t*BfflS-a- 

5fcie)©iinXT*r3Tfei:<. !^IC. (6) ±E (4) 

^«r©fc:8&©^in-Jg^Dnn?i&5F i Bfiglt:^Stc*o 

T^T?#-5. (7) F I BSItlPUcMitU. 88 

I BflBit^rji-C*D, ±i3FIB«, EHD-f:t>ig*^ 



(7) i^ffl¥7-3 1 2 1 9 6 

i)- 1 BSa7C«Tffl«!««±R:K7c3S©'5 * ©VJ-fnT 

*SF 1 BM*f^-aT'feJ;<> mz. (8) ±12 (7) 

a^^*rf*::tT±^K^f©«^^4J-*^^«tr.5F t b 
Bg«^j*T»t3Tt)=tvn (9) a»ii©K!PHc 
)©;^:F I BSfig|tUTKm^6SiEiBSSS?r2.F I B 

^aicfl©a!iBt>i^6S]Eiftss«-r-5F i bmi*:^*, 

(1 0) aftffiiOtt«Kli^*:F I BSHaWLT 

l4m^65aiES,<&SJi-r^F IBMW*fe-e*oT, 1* 

ic. F I Bmcj;oTim{ctSiHBi)nx£iS-r;:t-c. 
a)|Bfffl«s. i>tffa&esii^«ffi®«i3ic®p-6©£i>>*< 
i>6iv»rn*^-oox8t. c:©tm©A^A««x« 

»Cj;t3T±IS}iS:<S®Km^5iaiEffl<&S*?-r5F I B 

MJH;&st)±iBm 1 ©BWssi^3-&* :i t^^-rir^. 

a) Sfc, (1 1) ±ia (9) (10) J;:*ft«±S3 

<, (1 2) ±83 (9) (1 1) ©v^rn*^ 

»C:felt5±ffiF I BB. EHD-f^f^iSd^&tttaSn, 
»EHD-f:*->S{©'f:t>««*JjK(|c:iiffitt;tf;^a, % 

Ba»*i£. sfc, ±iB (9) *6 (12) ©vi-rn*»c 

:fett5±EATAW«XSBx (1 3) m?lf-Afi§lf 
lCi:':3T;fetcn-5*\ *;tB, (14)FIB$;tBS 

fca))(!«Jfi>''<^'->iOlt«HJ:«*^ (1 
5) F I B*fctiS^lf-A»aitC<t^fiS«S5©iffl* 
t. =r^*tf»«icSSb;tffl»!«ljS»^t©ifc«»-i5 
(1 6) F I B*fcw:«?i;-ABa«te± 

»!fia8l/'?^'->t©H:etCJ;^xeTa&tl«J:Vi, 
[0 0 2 5] ±IE (9) (16) ©V>rn«» 

tr*lt5±l3timtt» (17) SI C'XAi&ttS 1 7* 

±ffiMlfr5F I B*H^>«iRt 

4» b-rGe**t:A^&5l#aUfcGe-F I BT**3i\ * 
(1 8) 3^'f-^*>HB&^rr-5'>XA*&tt7^ 
A'-fXT* K*fr-2>F I B*«-f:*->*Jfii:L'T 
S 1 *fcttGe*flcA^6?l^abfcS 1-F I BS&tt 
G e-F I B-P».5F I BM»**ttJ:oTii^Sn 

[0 0 2 6] ±fim2®eWtt, (19) BHD 

I BlCJg^LTKWCBaifr -SF I BRBitSt, ±8Btt 

^^mti&n^tii^i^miii^nrzF i B&iaTSo 

50 T, mz. EHD<:t>Jg©'f:t>tt«*^»^f:*^X 
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mi^7)vzi>. m»i^^j:/h>, mi^^-ty>. mmt 

TSi^Tts, *fcia. (2 0) ±gB (1 9) 

±EE HD -Y ^>U\i. -i ^>««*»}s-r 5 u -y-;-? 

il>/S:<t'b±ffi'J-!fwi*fia(e:ilftJtT-5fciie)CD 
?&^?a£>t-r5t)©T»t5TfcJ;<, 36»C, (2 

1) ±IS (2 0) ic:*5tts?&aifs*»?ac#:*/tefcft:® 

?&)KT?*ntf<t<, (2 2) ±|B (2 1) iZ:Hif^nU 
*»«ffc»cftg?fl'C*-3Tt>J:K (2 3) EHD 

-f^ViSt, EHD'r*>iS*»&Mmi/fc-1':f>*F I 
Bfc^Ji^UTtmiCfiglfr^F I Bfi9lt»t, 
*#1-5tt«#t*>&#|^$nfcF I BUBTJioT. # 

S±^i>7C^i:I^S6©#{*:7cSIT*5F I BgB. Sfc 
tt, (2 4) ±E (1 9) >5»6 (2 3) ©V»-rn*>©tt 

no^^m^S i ■V$>^F I Bilg. SfclS. (2 5) 

±e (2 3) tc:feijs±iatm©*^*Js i -cso, 

*»t>. EHD'f:t>ilRO'f:i->«l^*tGe**T*-5F 
I Bgg, S&fJ. (2 6) ±E (2 5) fc*tt^)±S2 

E H D-f :t >m\z^ tff^im'(:t>ttmmmt^mi 

*tWC-T?ab«F I BgB. (2 7) ±E (2 

5) IC*lt5±l3EHD'1-:t>aifC*5lt5iJ-lf-;WK 

ma^^m^snTtF i ess, (2 s) ±ffi 

(19) *»6 (2 6) ©V>rn«*t*JW5JeK:±IBF I 

B3S»Sl*I{CfflVi5#aiB!r)®5-6, ^;i<t%» EH 
D-f :^>iE*»&©iii[Ui-f :j->0j2;i6iO imm-Tifii-A 

^«»«±raJ5S7C*T«^^tn&F I B«B, ^fctt, 
(2 9) ±E (2 8) fc*{t5±IBtt<Ef®^^4^*JS 
I. 'ir:t>«»*tGe^#:-C*r), ±EF I BBi 

jt^Kf^tC|iV>5§aiRD©a-&. ^UKth, ±EEH 

S!flB7;'^9^1'*tS 1 TW^Sn&F I BSBv 

(3 0) EHD'f:t>Sit. EHD-f :t>iS*^&iSfflL 
&-f:t>SF I BtCJ^lKl/TK^BUcSaifrSF 1 BMH 

St, tt»«fiH9-r«tt»^a:j5>6««anfcFiBS 
s-r5«fi#a**-r«F i B«aTt)j:v>. »tc> 

(3 1) ±E (3 0) fc*3tt^.±EftS^a*«, 

a. i)-«Tm ifSi^a©5-6©'>a<tt>i-3T*5 



(8) i^M^7-3 12 196 

14 

F I BSB'C'bj;<, aet. ±s (3 1) 

S^SAt. (3 2) F I Bfig|tttJ;oTaW$n-5ili*: 
TS^-r-5^aT*5:«\ (3 3) F I BMWlCioT 

Jaws n^rij^c-f :t >©sfi^>isi^a-c*oT fei VI. 

(3 4) ±E (3 1) K:fe»J5tfjB5*a*«, F I 

10 LfcaSIS|fjlIT-5SSSffl-C*.5F I Bgg, Sfc», 
(3 5) ±E (3 1) K*ViT. ±SF I BjiJRBilSn 

5#«si0f©ssm i^«Tm tfS!i^a©5%©^ 

>*< tfe 1 -rsi, ±EF I B©fla«3*^6©^®^-C 

#SS:«raF I Bga, (3 6) ±E (3 

0) (3 2) ®V»-rtld»-C, ±ES}sfMa±EK» 

20 Ufc«|ji-e»SF IBSB, (3 7) ±E (3 

4) te*l.iT, F I BBa»fcJ:SXS©tJ%b<B«X 

tf-AffiJt«-C*4F I BSB-C'&i:Vi. ^^ffWSfiW 
tUT, (3 8) ±S (1 9) (3 5) ©UTtl^ 
©F I BSfi*t. #tceiEf«M(C#»U&JI«lSF I B 
®Bg»tca;:3Tl»i-r5^ffiS'gll»5fe^fi, 
(3 9) ±E (1 9) (3 6) ©V»-ftX*>©F I B 
mmifl, ffCFIB©|fijtKJ:oT. X«TXir. 7* 
hT7.;';4if^«ft:^7^»jfifflTXi'±®/1^->*<ft 
a? lEU. j«JSlC*SU-r±E/'«^->©jiftI. li^S&fr;*'? 

(4 0) F I B©Bg»tJ:t>T¥SW*:*f^ 
±®|5I!5?£«^2cU igJSIC^SUTiBilSwSiiSSB, 9f«a 
85. :>:at«5©1t«*ff?S:5*^*^TBB«I^IESB> * 
fcttv (4 1) ±E (19) (3 8) ®V>-fnAi0 

F I B«fi«t, *3jftj)i?±®»t»iaiKai>irr 

Sft:«)k:4'«#jfl^±t^*K»tfcta.-7:*F I BO 

^ltK:iTPT^j»f-r«t3L-XW»fSB, (4 
2) ±E (1 9) a^f, (3 9) ©nrn*>0F I BSB 
tflc, tt?J©«*^68^^©ISfM*^«Si^ffl«^S« 
40 -rSTtfttC, F IB©BllttCJ:T5T±E»fW*8a^f-& 
«F I BSrffiini^B. (4 3) ±E (1 9) 

(3 9) ©V>-rn*^©F I BgB**« #tt, FIB 

©figWfcioT, ttfj®ii$3£isi)-®ef®*@jsaTffla 
ii«i^-r4&ftfc»fr*}g^a-&^F I B»M-jgis« 

B> (4 4) ±E (1 9) (3 9) ®Vif 

ny6>®F I Bint*t. mz. F I B©aestJcj:-DT. ^ 

>UVi^97W«fi. (4 5) «E#iliR*'f :t 

VW^tT^EHD-f ^>igii:, C:©EHD-f:f>agir 
5» ^-rSF I BflBSt^t. 8F IB©flBltlCj;-DT±EK 
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ai)-^8P*^e>Ji5S I MS||B> (4 6) EH 

F I ^\z)m\^xiiM\zm^t^¥ I BWiMJk^. ±iB 

m^'^hKts ii^Z). ±SEHD'f:t>iE;5i±IB (19) 
t^^ (2 8) ©Vi-ftl*>OEHD'f:t>ilgTfeSF I B 

^■fcafflT^s. (4 7) ^nmwi-^n-t 

9A^v'>if*^&*|^S3n5T;l'5"5^+>A-gglr:teVi 

e (3 7) *»s (4 6) ©irirn^^oF i Egg-eabs 

[0 0 2 7] 

Wm 'f*>St. Ne. Kr, Ar. Xe!fti:©7F 
EHD'f^^iliS^il^^.CtKiDs K^^^^OSiS^ 

3>&^4-r5;ittt;^ti, t4lEf©^^i^7c*i:»sa 
-c^3ffl»a±i^K©m«^7c*®«gtuT. um^s i 
xA-^s i7*n-fxtr»5»^fcttGe»ft:*t«sr 

5. :5^'fi't>HS«xA''fXTttS l-^Ge*tffla-r 
S l^Ge*#:S'1':t>'WlsJiL-/^cEHD'f;f>'S 
Sffit^T. cn*»&#^n«)ii5SS5SSOF I B&ttiB 

fcnaur -5 c t tt»^-€-©»ii7-f >\zmfs.mi^ 
mi^^^ztfsi<mx^m^m^i>. sfc, fib 

[0 0 2 8] Ge-EHD-frt^S&tf^b&F 1 
Jt-Ctt. JiW'r«'f*>K-A*tGe©»-C«l<SSnT 

C t*«Tir«©Tffi»Tllffle<n?*-5. 

Ge-EHD-f:t>i®!l:feV>T> il>;5:< iife^gMG e t 
»«!-r<5X5y^', Ulf-A'aP^feWCSfc-rseifC. 
g^t9»T, S5$^tC'f:t>i*tll-rSGe-EHD 
-f:i->aSi, S6ICttcn*»«U&Ge-F I B*g|« 

[0 0 2 9] ffiia-Y^>««*fflVi&EHD'f:t 
>igOf^fflfc^V»T. ac«:+-fe/>*WCtO04Ti!i 
Mrs, CCWTJi, EHD'f:t>iS3 0©-f:t>ftffl 



(9) !|f5B¥7-3 1 2 1 96 

J5 

JS#:X e 3 2 IJ ij -ifw? 3 3 IcK"® 3 U if-/t 3 

3^fe«^±ifeJS»:^^Yt:5•J3 4iz;|^:-^T^iT, ^ojt« 
4 +ic«sii^s*+$-a:sfcse)©xs i/^' 3 5*fsau 

TSaSnrViS. XS-;/^^itSattiKllnimKWbTH 
S. -f^^^fiS 2ttU'!f-A3 3*>6=*'^tf7'J3 4 

tx5 3 5 ©mBIS®-3TX5 u;^ 3 55t^S-CS 

OEHDt-FTS»i§Fn. Ti«©'f^>H-ixM*f* 

[0 0 3 0] U1f-n3 3rt©^#:Xe 3 2 OftSli^^ 
«J&04 0A»6?&aiffl3 7|*Ifc?&iSfC*-5ae«f 
a* 3 6 Kftf&U, IM53I*©* < «aRtt©SV»1J-7 r 
■i7:fayi738 lt^«i|g-&Ufcy tf-A- 3 3 SJSkfiSI 

[0 0 3 1] EHD-f:t>ili3 0©-SEtt«c*f:Xe 3 

Vs-fe7 5yi'X4 ITWilftSnTViS. 'J1f- 
A. ?&aiiSS^^S4 2l^C*-5. ±IB'f:t> 
ilg«lie«:, 'f:t>««*««l®«^S7;U=f>-^K*l65fia 

[0 0 3 2] ±ieE®.fc5&'f :t>'a©F I B£K!|EH::M 

WTSiitlciO, tm^'e®«ifi9-f>'»C3;:/^'5* 

JO [0 0 3 3] S^HS^BtbT. XV^hnT.T'WS'f 

fcjS<. 5S»»glte±Di«^t3»®4^«f»'^3&»n«. ® 

[0 0 3 4] 
[|^M] 

(SiSM 1 ) *^jsw 1 Ti±. 4^%m\zm F I B ®^ 

40 4iStL.Ty;i'Tn»>Amft:*'f*>«^ftbfcGe- 
EHD-Y *>iBilCOV»TittWr«. 
[0 0 3 5] *tftS^g(Zjf«t-5Ge-EHD'f*> 
iR©^#:«J^tt02lca^bfci:^»3T?*D. §SP©SiW 

-^^^tfWWGeTj^fittilSjlOmgT**. 

X5>y^'2 5©Jg«e. i'-\'7hg0. 25mm, 9a& 

©s^^so' . ^fe^sft^^^*g3^im©^^tt•c. utf-n 

2 2(tl'>r€IO. 4mm, ^1^0. 5mm, Mti2mm(r> 
ViTnt>^ft:^>^^X5^> (WC) Ji^CfeKS 
50 Z.titmWi'CSb^* tft. itfiO. Imm©7>r9;<> 
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(10) 

17 

V (fc-^) 2 3, 2 3 ' feWCA^StJ^. J^2 8ttT 
[0 0 3 6] *EIID'f:t>iSe, :t>*JfKCG e 

'e©wra)0^s<»»). F iB8a©S!fB3*:«»i^±-r*t 

[0 0 3 7] (||JS«!2) CCITB, III6«11fCzrbfc 
G e -EHD-f :t>iK*»«UfcS 1 -^XA^^aE^B® 

[0 0 3 8] ^:*:Jnji«£E2OkV0FIBgaiK* 
^Mf::i5Ge-EHD'f:i->iig2S»«Ufc. SBGe- 

7' . ««t«»ssaufcEXBHfi»nis o-f- 

>7w;V5') 8, iK»3 9, drsisi 0;Si:*>e.jS^. tt 
11 ±©tm 1 2 CGe-F I B 1 3 SffiItU, fiBI* 
Uiti:j5:«? 1 4 Sz:^«?^<ftHJg 1 5 
3tD)i*, Ge-F I B 1 3©jBlRltCRT (H^itT) 
©*S*R«$1i:SCi:TCRT±fcGe-F I B 1 3^ 
aE®«©-^«?IS*}SA^US;:i:*»Tfr5. K 

^Hj->:/tj a;w:/16, i6' Tft«)5nfc 

1 7 !CffiX> »tin!S-5«f£-C»5. 30 
[0 0 3 9] *5SMlC<k5SB©#a©— K-A 

Ge-EHD-f :t>iS2*i5jajilUfcGe'f ^> 

ic, ^ft;->U3>«t^i>Tfell«l©^*§^ 

u&. *«e©:R«4<iiefflfi9ittTEi^««i4T^-r. 40 
[0 0 4 0] ±j!li©±3K:, (S>-9i-i*>\i 

-AMW»©-f:e->SlCGe-EHD-1':t>iS*^e-r 
5CtT>f:t>iS*^6©a^ll, HW^^hTcS-f^t^ 
©ttmS:i^*-t?^fci:t, (2)'f:t>*#«^rt®A-U/, 

T?-f :t >H- AR9«lci:-5«^M;ii i:©-*e? ©5!* 



#ffl¥7-3 1 2 19 6 

18 

[0 0 4 1] ztomsts imntom&^^Lttoifi 

[0042] (*ifi«i!l 3 ) 3(£*JSMB, 0 5 ir^r v;v 
^g^-^ >n7'n-fe;^«B©— :3©^^ 2 

nKMS03T^L&7|EfB?HCJ;5F I BmU^mirM, 
{|:Wlc^fTT-&fc*©SBT?'b*S. j:©v;V5"^v> 
A:/n-fexSfi«. :/n-feX?v>/t5 OA, sob. 

5 0C, 5 OD tn— Hn>yi??v>n5 3 A, 5 3B 
*t. -^XAA^ 5 4 Sit^-OXA 5 5 ^^-SfW^" 

Y >n\zmfrimm^^ 5 e icy- h a;v:/ 5 7 

A. 57B. 5 70. 5 7D. 57E. 57FiS:ft-UT 
sn/tSST. S*MK:'?xA^&:*:afcMna«r{ca 
«su?ta»©yn-fex*«J53lT!€r«. 

[0 0 4 3] 0 5IC:6t-J-«5=-^>n5OCB*^?Bt-J; 
SS i-^XAt^^atSatfSD. 5^V>A*50A. SOB 

$5. n-Hn^^irg^YV/is 3Afcfg:AUfcfx/\5 
8B. y-hA;V':/5 7FB8iS[^, '?XAA>K7 5 4 

5 7FK««. y-hA;V:/5 7A*Hili:l/, «?XA5 

^. y-hA;v:/5 7ASfflau yn-fexsaeoic 
^zmm^mm-r^. ks. y- hA;i':/©HBa. -^x 

A©i&a«l«jgU >:;XA5 8 **5IMfcJ:5S I -Jx 

Attic^as 9 07.x->?»csfi-r5. *««"c©s i 

^rXA^atMBS 9tt, "^XAS 8ffi±©S«I*S!S 

J; 0 "^XA 5 8 ^wro^STrnmrnmom^n 

«-r-5Ct*«T^S. gi4^i6©«IRA*J«^S& 
>A 5 4 ta;BU&^at5!«?^^««»C itj 

[0 0 4 4] ;:®<t5!^Sa»cJ;D, 8iii::^D-feXj*1' 
imffT^-S. ^eiC, F I B®XAs»^"J>y*flJffl 

&:/D-fex^afc:a»w&«Bs««i'a54>-3fc 

[0 0 4 5] C©«k5fc. *|8M(cJ:S«S'f:j->tI- 
ASfi»tt<EJ-^SaiC«a«t§»i:**«Jll*K4Uft 

vifcS), ^©#««:S3gSB^»wgata«ss-e:sc 
t*t*STr^fc. j:©v;v5^?Y>A*7^D-fexsafc* 

[0 0 4 6] (llifiW4) c:©SIJfi0!|2;fe±tX3-C3^U 
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^msSLVxmmvft. aetts i "^xaho-sjcf i 

BSflBitUTV>^«T*Sif*:«fcSSUft:0-e»«. Ge 

-F 1 B 7 OffljtS£l'<tD. -53***55 wm. gl^SiJS 

fi3ffi) F I BM«fcJ:oT»&ns-^*:«^«KJ; 
oTSSf, tticUfc. 7 2tt«l)BE». 7 3B»2B 
iSfS, 7 4ttll3@SeSI, 7 smilS^t&Slg. 7 6 

)tfS2mmimm, 7 7(^m»siS'7«)9, ^isig 

7 2&f^2eB«i7 3!4t^dn. fg2£itg7 3^S3£ 
«7 2 a:m2EiSS7 2©MeD*6eB7 5 tll2S2iia7 3 

JcaSL. 1tCe:(Dffli>Sli!:^bTassUfc«?*E7 

m2iaiB7 3 ©-85 (A^ *<miBBi»©B^fcSifib 
TViSJItAtaS-CSv :i©ABiaTfl9)E*JfiTUTVi 

1 OffiRlf©«i3lEfflx>'UXtCOViTfT:^t)/ti(g*. ^it 

K«©«2stTatjfcie*. mmm(D±js,ifim^<o-& 

td^rfr, ®iR§s!a©^iSj±tc:*:#<^#Lfc. 

[0 0 4 7] ^mnmx)i. ^mammm^mmm 
m\z-:)\,ixsmoitifiz.ix\zm6r. a^if-A:/D- 

[0 048] (IgJiSM 5 ) *^»l!ajtt, A r iJ7.mWm 
■!i->m (KT. A r - F I S tKB) *nJ^t-f 

sfi^)-WKii («T. SI US t^m \zmmvrz^x 

8 0 S{it:©S*«J«tt. Sejfe^^SafeS F I B>t^«S» 

•r«-*-f:f>i;-AJii*»8 1. tt«S8 2, 

:t>^)-W8 3A^e^S-{i^ 'f:f>^4=«diAr-F I 

s-c*«;:t»cg;*:©!($a?&:rr5. -jiic'f:j->k;-A 

I8»»8 IttAr-F I S84. *«W>X8 5, 8 

5' . EXBSS^J^iUggS 6, 7•9'f:^8 7, <S|Slgg8 
8. AVl':/8 9, 8 9* -jfc-f 



(11) !^Bg¥7-3 1 2 1 9 6 

^8 3\z\mmmn&»msf^WimLrz. 9)^. mmm. 

«Sr*TSBa^^#f«-I?t>I^Sl±JiV^. 9 0 ttA r ^7. 

'&nmitiitiJxi'>i;. 9 iBxss/i'g 2s?^-r 

[0 0 4 9] -f :t>JS8 4T?ai^«ai$tlfcAr-f:t> 
miKl^>y(& 5,8 5' T?«*«n, tt»9 3fcflS 

10 [0 0 5 0] Wti<DF I Bmmin-:>S I MSHBtt 

M««f') (cGa«}s*»^>#fS5Jt»fliL.. ^mmm^^m 

[0 0 5 1] U*>U *^§8»CJ:5Ar-F I S»«S 

f^ss-rs d t * < sijiS7-f >Ka<s3«« z tatx^. 

ai4*^)i3'«fSStUTfflVi^;it*tTS-5. Etc, 4> 
mm&\tG a-F I Bi;*:$;/5:aViB«Vi. 
[0 0 5 2] **JSWT?®S I MSB, K^S^SSL-ft 

ix^^x/WzMLXy^ >i>^imm->-:f^) >ifxt. 

w^^izmx-mmx^^m^xi^i. sfc, mmaz 
;i©ft:«'i'>7'f>T«ifiTir, 5'->77':'>H«fra 

^ [0 0 5 3] (l6JS0!l 6 ) 6 B. 

W+-fe/>'f:i->aS (KT. Xe-EHD'f:t>)ittie 
E) $»«bfeffi«/h815®gWS«!iB!«g1tT*^. 
[0 0 5 4] M>fi®*»#TA-'f XfiiSC^feltii' U- 
>^bSffiBJKKfc?5:oT^&*«, «B«ftifO%^*l» 
3&BM*-f, itn^®JiAlCi:S:T:^xA'-1-7;©^^B 
SftSVi. ?iA«!«i^©fiB**xAWX©a5lR^ 

rtjasnsuLs I (iSismsiiass) ©.t^iz, m&,x 

±E®<kd^j:ttfi«®&»®Ei»fii»!^j:2B«L/TllF* 

[0 0 5 5] 2|i:*Jfi«SJ-P7STXe-EHD-f:t>iK£J5 

m\znmvrzWi'mm^av. mz^<D:^mx\m 
50 fs^BTas. 
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[0 0 5 6] ^9 \ttm%m^ii%f^(r>m&miimm 

T. ±.-fjfs^^M.ftm-Tih^, idQM^-tyu. 101 

S-C*«. -f 1 0 0©«tK||fettitg|4fc^U m 

a, SlfP»±a©t:feO-C*S. H»4#l 0 4lixn'f 

ffl*»r*5. F I BBBWSI 1 0 1 KioT^JftSnftX 
e-F I B 1 0 6«, HlBf 1 0 2(cBP,|t3n-5. 
[0 0 5 7] £tT, 7^%?giC<k.5Xe-EHD-f:t>iIS 

©F I B»S'\<osfflws*r. z.^-v^rim\miz 

1 0 (a) »±t[l'>lAl 1 O^fflOfti^l 11,11 

1* fcsfti 1 2i:fl^mht:.m>(oiikkm-Q^^, z.o 
tt«e> s«»i 1 2*t««ttT»'3&fcje)fciaiiii i 

1 . ill' *^SiKL/T<^»&. 

(0 0 5 8] s«)*i85*-r2)fc3eiic. tr, ±g2H^® 

iRfc. {S«85©Xe-F I B 11 3$S 

Z.om<om^l 1 2eitg«ltfin©3»JgT»-3&. X 
c-F I B 1 1 3 ©tt»§SitSiiS». Sl!)l 1 2SH5 
fi««*acL.fc. *?I1 0^)'M®^WtcJ;oT. 010 
(b) ©.fc'StKff^waF I Bfig|tfc.t«.Bg|tBl!l 1 
4tteTSSfc®o. ±IBS«Hd^^k:l!§{*TlS. SIS 

111. Ill' Ni<o>m\s.is.<ii.^. mssmnmm 

[0 0 5 9] J:©FIB*CiqStt^f;^©-aT»«Xe 
-f:t>T*S&ii&. F I Bfig|#tCj;^Ki|Ej'\©mitegff 
»A«:^<aiVi©*iS:*:©^*-C»S. c:©SHtt 

F I BfcJ;SSWSi^©IRC?9S([&3>h9J3^hT 
«3S-r il t t)iflJffiT# 

[0 0 6 0] eias«i7) *5afi«trtt. f i B©jiaiJ 

»,«^afc^rtS^R;*fX*^##(t, FIBt;«fxi© 

HiST, ;«fx«f«©^jRd«««iciftii(-r-5s-a-.5. m 

F I BT>';^T-«y Px^i^^^a > (KT, F I BAD t 
TS I-FIBSjgjSU C®S i-F IBi:*t8&JR;!J 

;^®ffl^^^t)-B-c3'>i^xx> (w) fiinsjg/^sufc. 

[0 0 6 11 FX B AD®i:<»16tl/S:m> ^^»C>5 
Vi^^^x/HXIC^LT. E»®rn»;i^i:UTA:^' 
^i})Vi^:=.)\^9yif7s'r> CW(CO).) ^7.iiGK-¥ 
I BSfflt»TWBH«£*aSii-.5<f5*i*'5. oSO. 0? 
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il8«iEtf«5. FIBAD3&Jjiffi3n-5^-e©?e*©x 

:*:®I^Mt»fflS£»S(i:l/TViS:. F I BADS 
fflt^St. :7:fifflBlf®**»iE1-5&», «EiEICB»«f 
mr^*. «fWt3Xh®ffi*^6^;fe©jSttSfeS:6U 

[0 0 6 2] u*>u, j:n**e©FiBADfcfaa!i^tt 

i»S*«^«;tfXi:Ga-F I BSfflt-ifc^RJftflSt.}: 
^tS.^nT\<^Tc^^. iBilS<SiE^ICGa*txA'rxSffi 

[0 0 6 3] tJ!*®Ga-LMI St::g^TG 

■a? e-LMI SSfflVifc. S ittaiitllTCJffCfcSit 

[0 0 6 4] ^fiRlCGe-F I BlCfc^WESISffiS 
VI, S ixA'fX©x/ti/^'*fT»o&. W©lft«l^$ 
$Ittfi!-r«2:. ^©Ga-FIB©«^a:I^S«-C2b 
t>fc. S^fc. Ga-F I BICJ:-5ftiE5^/'?-fX©5»* 
Sitg^TStGe-F I BtJ:*t)©tt. #EjEfili»3^ 

a-F I BfCk^j^iEx/t-f X®^;^<it)ili!l3»a± 

30 (omi^^^-octifim^vit. FiBa«»H- 

[0 0 6 5] *llliS«?©S««fflv>*cttJ;r). 

/^^•^^^^^©Rrafeie^tfisn, »iEsn& 

x/'?'fX©f9*«jgf«-il4:*JT*fc. SSfc, FIB 
& KlSf^^lCS 1 -Cfc^fc*. F I B^|5f^lClti|EJSX 
40 /■<y^'Xi;5='>iAtS**t«e*©GaF I BfcJt'^T^ 

[0 0 6 6] ::©J:3tc. >^xAt>xAWxe*. iii 

0^fi)Sxe©3l5M®^«^^#:S7i5-< >TTt5fc 

«> ^&mm<o»m^, sesis©*frssa£*«fii)j6 

fcmT#, ^6^M*^ejfefj£;*-c©^->77^;>H 
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[0 0 6 7] e^JSWS) *^i6m, Ge-FlBfc 
[0 0 6 8] jfi^OULS I RjgC^HTB, pngS^C!) 

A'-f 7, #l)e;*i«aj »c 74 ^. fc tiTJS * a < » 
0. Ji^C'SlI (B) -f:t>«tH*5E0S<-1':t>aA-r 

[0 0 6 9] -:tr. S iSffiCOa/hM^tC-f :t>aA-r 
S;5tetbT. F I BlCJ:^.TXi'kxaAA^*5. B 
-F I BSJgJ^-rS&fttCBLM I S©-f 
T. Nl. Pt, Pd^5©^MS-&ty^^*fflViS. 
X\t. x;k:J'>'U3L':7.;^'7>V>'ea.W.Swanson et 

'rx>;^ • 7>H • 7-i;jUVi l|B6# (19 8 8 
^) |g4 9 lH*^e>l54 9 SHdouroal of Vacunm Sci 
ence and Technology. B6. (1988) 491-^95.) \ZW(Sl<0 
"k Coiq>arison of Boroo emission characteristics f 
or liquid metal ton sources of PtB, PdB and WiVt. 

y&ximtmis^<o:^wmt.nx\^^it. so 

[0 0 7 01 -eCT. *!Ee!llfc*l/&GeEHD'f:t 
^ifiSffiV^TGeF I BSJ^^L, S iSfiO*?>^S 

saxf s z. tT?ffi«oB 'f :t >axjB*»j«-r2> C t 

[0 0 7 1] HUB. S^C«ai^^i>*S«^f<&'f:t 
>ftA:i^j£«^-r. m (a) ®±-5K, S 1S«1 2 0 
<D-mzG eFIB121. 121' SfigStT-S. S« 

1 2 OOfiSltfSl 2 2, 1 2 2' B#SS'fb;^n'&. 4i9 
(0 (b) ) BBItlBl 2 2, 1 22* i^lgl 2 

0©-|B<£^t« S«l 2 0±iCl/-:?;^M 2 3, 12 
3' *Jgfi£-r«. (0 (c) ) S:©kv>Xhl 2 3, 1 

2 3* &:ft-LTS£3l5*S(CiSBFa'r^>aA&ff*C 
5 (ta (d) ) t. 181 (e) ©idtF I BJia«»t±» 

«©*t. Ge-F I BT»«&a6v S^fc^^L-TfllStW 

u^mtctft<m0m>cti>^ti>, so 
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[0 0 7 2] ±?immm}t. :^^^(Dot>(omi)^umiz 

T. 'f:4->tf-A3«^*©«m^>X, SiPjigftf©® 
JS^fi^J^S <!:ttH-jL,^*iS-f K»fiSS©ltl)q;ft fOS 

5. sfc, -f:^->iis©aat-*-f :t>t-Afla«;^© 

<. JDXSS*, i^tf!SSJS:^©;i^-T?fF?fT€aJa:e. ffi 

©iia-&-itrfca<ri;i *-cfe;a:v». 

[0073] 

[56W©a«] *^MKJ;SA«'f:f>t:-A!ia«;&* 

tt!R^^asa'v©s^Wj5S!iSr^ AS n 
[0ffi®ffim;^lfi?g] 

[01] *56M©-*M0i-c&^.y;pv-'>Aat#^M 

[02] ait:3^Ufcv'Ua>">x/\«iSSBlcJS«U 
fcy;i.Tr:>> ASt^^^JR-f :r >SSRWr « ft J& ©RWf 

[03] ¥Sft:^T8Jjgic*5tt5SD^yn-k;^7n-t 
*lil?flCJ:4ft«'f:i->tr-AISIt5SF»©7D-!£K?l 
r<&&*©HT»5. 

[04] *5!M©-Slil«»STfc2>-tfy>EHD'f:i->Si 

sfiM-rs&i&©«wsirfiii0T!**. 

[05] *58W©-Mt«f!n?»5«*'f:*->Vf-A«fi 

[0 6] *»w©>'Un>';7x;N«atSH©^*«a^-r 
y;i'"m>C/A*]ft'f:i->t;-AtrioTC/xA 

[07] a6lc*ltSSfffi©it:*;»ffflT*0, *5!?^© 
•^XAttSUBCitjTR^Sn&EiBlfflWlEE^A©® 

[0 8] *^?g©-||JS«qTa52), 7}V::iym^nm:i3 

s&dt§^-r«ftd©iiis«if$0'7%2. 

[09] *SSM©-*ffiCTT*Sify>EHD'f:t>Si 
[010] (a) tt*%9Blc.i;^.asaife»*SB©5» 

**3iwr -sfedcai Ufcx/H ;^«ffiic#«L-fca 
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m-^Th-twnhy), (b) \t^mi\zi:^tmmm, 

Ca 1 1 ] tt*3SM©-^Jt<5!|T*5 G e**^:t>tr 

l-«)fC-r:i->lf-ASS. 2-y;PT--?AEHD'f 
3,2 5.3 5,9 2..X5y^, 4.26.39 
•••§Itt}L«ffi. 5-FIB3fem 6-lf-A«!lia7/^ 
7,7' ,8 5.8 5' •••**^>X. 8.86-E 
XBHfiiJ^Kgg. 9-iKO. 10.8 8-iS|S)gg. i i. 
10 4-Kfi#. 1 2.9 3. 1 0 2-tt». i3-y;i, 
^-•i7A**>f:*->lf-A. 14--^^^. 15...- 
*«?«tf}|g, 1 6. 1 6 • . 8 9. 8 9 ■ . 1 0 5-n;V 
rf. 17.8 2-Hm. 2 1".-f:|->m 2 2.33 
•••'Jlf-A, 2 3.2 3- ...t-^', 24...-f:t-X 2 
7.27' -SSE^AM?. 2 8 -lf5Mi5|^. 2 9-5g 
i$aS5. 3 0-'f:t>)S. 3 1. 4 0-ttiieP, 3 2 --aE 
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»ify> (^^>m) . 3 4-+^K9U> 3 6-?^ 
« , 3 7-?&m 3 8.-!J-73"f7:/D 

4 1— fe75y2^X, 42-*^$|g, 50A. 
5 0B, 5 OC. SOD-p'a-feXg^V^n. 5 3A, 5 

3 B ... n- H a 5; J'?'* >;•«, 5 4 •••>^xaa> h 7. 

5 5.5 8.1 1 0->>X/V 5 6-»i@|9^^>A. 5 7 
A, 5 7B. 5 7C. 5 7D, 5 7E. 5 7F-y-hn;P 

l^fi^. 7 3...S2®ge«8. 7 4-SS3JBS», 7 5 

10 -miMf^iimm, 7 6-fS2mimm, 77-m 
^>}d~Amm. 8 3--^'{:t>»mm. 84-7 

;Vrf>:^X«#«|R^:t>jIi. 8 7-T7-f^. 9 0- 
:^^^>ir, di-}^m$i, 9 4--^Jc-f;t>. 10 

o-^t>m. 10 1-FiBmm. io3--:*s 

?<*aS. 1 0 6, 1 1 3-Xe-FIB. 111.11 

1 ' -mm, 1 1 2...jnsr. 1 1 4 -mm, 120- 

S i SIE. 1 2 2.1 22' -Bgm 1 23,1 2 3' 
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